Revolutionizing Gait Quality Monitoring in People with CIDP: An Instrumented Shoe Insole Solution
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Chronic inflammatory demyelinating polyradiculoneuropathy (CIDP) is a rare - Fifty-seven PwCIDP (36 female, 21 male; mean age 59+11 years, height 170£10.5 cm, and * The gCI had a moderate positive correlation with I-RODS (r=0.41, p=0.01) and combined
immune-mediated nleurological disorder characterized by progressive limb weakness and mass 91426 kg) were analyzed in the study INCAT (r=0.42, p=0.01), but not with INCAT Upper (r=0.23, p=0.20) (Table 2)
sensory impairment o Baseline assessments showed mean(+SD) I-RODS scores of 31.7+7.6, lower limb INCAT of |1‘_O|PgIt'Udm|?| gCI.sf(__:or.es for a repr_esentatlve PwCIDP demonstrated a declining LOESS trend
The ORBIT-CIDP, a non-interventional US-based trial is designed to elucidate the clinical 1.71+1.07, and upper limb INCAT of 2.06+0.97 olfowing the Ig infusion event (Figure 3)
characteristics of CIDP under real-world conditions, including disease progression, therapeutic - Total 49 healthy participants (HP; 18 female, 31 male; mean age 36+13 years, height 174+9 Table 2. Correlation between gCI and clinical outcome measures
efficacy, and patient reported outcomes to inform future research and support the cm, and mass 78+15 kg) were enrolled as controls INCAT INCAT INCAT
development of evidence-informed models of care and therapeutic management (Figure 1) . A|| participants performed walking trials while wearing instrumented shoe insoles (Moticon, 3““0'“3 Lower Upper Combined
People with CIDP (PwCIDP) commonly experience gait dysfunction which negatively-impacts Germany) that streamed raw pressure, accelerometer, and gyroscope data to a smartphone app casures r (p-value)
health-related quality of life. Its sensitivity to change makes gait a promising biomarker for (Celestra Health Systems, Canada) .
disease control and/or progression? o PwCIDP were asked to perform 10-minute free-living walks 3 times per week gcl 1.00 0.41 (0.01) 0.42 (0.01) | 0.23 (0.20) 0.42 (0.01)
In response to the challenges of monitoring disease progression in PWCIDP3, ORBIT-CIDP trial © HP performed a single 500-meter walking session (20 Iaps_of 25 meters) I-RODS NA 1.00 0.59 (0.00) 0.41 (0.01) 0.60 (0.00)
includes an exploratory objective to develop a digital biomarker that objectively quantifies - Raw insole data were processed through insole framework (Figure 2) to produce 75 gait metrics INCAT Lower NA NA 1.00 0.37 (0.03) | 0.85(0.00)
: . : - 5 i : . L : )
gait quality on a standardized 0-100% scale o ;ndeiaen_denttht tes_tts |dent|f|_etd §|%n|f|ca@Idlféerlqenc’esdbetwes?_ pdoi::)r:llatlons _tto CIbe ufsac;l for INCAT Upper NA NA NA 1.00 0.78 (0.00)
Aligned with the real-world objectives of ORBIT-CIDP trial, this study assessed biomechanical eveloping the gait composite index (gCI). Cohen’s d quantified the magnitude of these INCAT Combined NA NA NA NA 1.00
gait in everyday environment in everyday environments using wearable instrumented shoe differences, where d=0.80 indicates a I’arge effect size _ _ — — —
insoles as an alternative to in-clinic evaluations, reducing patient travel burden while enabling * gCI scores wsr:e correlated to the PWCIDP’s I-RODS and aINCAT scores at baseline using ot Gl 5, ront e e e e gy e e S ety , Inflammatory Rasch-Built Overa
i - earman's Rho
Feie rEguEme sl ceeling el valle ssscsmis > Figyge 3. Longitudinal gCI scorcles of one CIDP participant
Figure 2. Insole framework e Data
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To develop a digital biomarker that passively assesses gait quality in PwCIDP using wearable | §§ 5 33 l Infusion Event
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Figure 1. ORBIT-CIDP (Observational, Real-world, Digital Biomarker, and Integrated - Feature selection using PLS é o ®e e @ ° e e N ® _
Treatment Outcomes in CIDP, NCT 06968975) Study Design Raw insole data Identification of * Gait events: HES, FOF, HER, TOF - Classify walking segments & [ N o
streams to a ambulatory activities * Sensor fusion: foot position and as PwCIDP or HP using an o [ ® oo - o®
a8 . . smartphone application using an artificial orientation SVM E‘ 15
/ ~ \ : : via Bluetooth neural network - Standardize analyses: 10 seconds - Calculate Z-scores using S | o =
Enrollment Extended | L ' .
N~200 (Index Date) .~ Enrollment | - Calculate rhythm, pace, variability, the location from the 10 i
PWCIDP* (=18 years | | asymmetry, and IMU metrics deC'S'Op boqnct'ﬁryr é?e
age) actively receiving Follow-up 0 Extended Follow-up e et [
treatment** for =3 FPE ‘SOS) L=E E:S EEO.S FOF, foot on floor; gCI, gait composite index; HER, heel rise; HES, heel strike; HP, healthy participants; PLS, partial least squares; PWCIDP, people with > |
months WhO have Baseline CIDP; SVM, support vector machine; TOF, toe off. I
residual disability (raw Period T T T T ° 0 20 40 60 80
Q‘RODS score 544)/ Years 0 1 2 4 - 121/144 (84%) of study participants opted in for smart insoles, and 73/121 (60.3%) Elapsed Days
pa I"tiCipa nts perfO rmed at least one gait assessment A LOESS curve is fit as the trendline. The participant noted an infusion event, marked by a dashed line, with a description of their “feet and legs feeling

e Gait analysis across 75 metrics demonstrated remarkable Sensitivity to CIDP-related functional very heavy, upper back pain, legs feeling weak”. CIDP, chronic inflammatory demyelinating polyradiculoneuropathy; gCI, gait composite index; LOESS,
locally estimated scatterplot smoothing.

Primary Key Secondary Key Exploratory impairment, with 93.3% of metrics showing significant differences between PwCIDP and HP. All CONCLUSIONS
Outcomes Outcomes Outcomes pace, asymmetry, postural control, and rhythm metrics were significantly different.
« Effect sizes ranged from large to exceptional (d= 0.952-1.877), with stride velocity emerging This study highlights the potential of instrumented shoe insoles as a
: : : iscriminati ' <%/ passive, wearable solution for digitally evaluating gait quality in PwCIDP
-I-RODS score at baseline, -aINCAT score at baseline, -Insole-recorded gait as the most discriminating metric (Table 1) P ' gitally g gait guality
every three_months over every six months over study parameter at baseline, thrlce Table 1. Most meaningful gait metrics across domains between PWCIDP and HP @ Direct-to-patient digital biomarkers enable patient-centered disease
study duration and after duration and after treatment  a week over study duration I monitoring, enhancing engagement while capturing robust real-world
- - =ns Postura '
treatm_ent change change_ and afte_r treatment c_hange Domain Pace Variability Asymmetry Control Rhythm natural history data
Annualized I-RODS response Annualized aINCAT response <Correlation t-)etween insole- —— These ﬁndings establish a foundation for next steps, inc|uding
and relapse rates and relapse rates recorded gait parameters and Number of Significant 4 40 14 11 6 establishing minimal clinically important difference (MCID) thresholds
clinical outcomes, I-RODS, Gait Metrics and mapping gait signatures to clinical disease states (stable versus : -
. . . . . . . Copies of posters obtained
aINCAT . . Stride | Swing Time | Swing Time | Peak Euclidean Swing unstable) through Quick Response
Most Meaningful Metrics Velocit CcVv Asymmetr Accelerometer | Percentage o di i i i (QR) Code are for personal
\_ | (Effect Size*) y y )4 g Full longitudinal analysis of the ORBIT natural history dataset will use only
*Criteria for exclusion: participation in any interventional clinical trial with an investigational drug at the time of enrollment, hyperreflexia in the medical (1.877) (1.627) (0.952) (1.425) (1.288) —~ validate gait trajectories, support regulatory biomarker qualification,
record during a neurological exam the year before enroliment and after CIDP diagnosis; **Immunoglobulin G, mycophenolate mofetil, methotrexate, *Effect sizes interpreted as negligible (0-0.19), small (0.20-0.39), medium (0.40-0.79), and large (> 0.80). Pace: how quickly a person can move; T P i i i i -
efgartigimod alpha, azathioprine, rituximab, cyclosporine. aINCAT, adjusted Inflammatory Neuropathy Cause and Treatment; CIDP, chronic Variability: stride-to-stride fluctuations; Asymmetry: percent difference between feet; Postural control: stability and balance; Rhythm: timing of gait and p(?SItIOI"I dlgltal galt metr_lcs as transformatlve_, patlent centered
inflammatory demyelinating polyradiculoneuropathy; EEoS, extended end of study, EoS, end of study; FPE, first participant enrollment; I-RODS, cycles; Effect size: Cohen’s d; p<0.05. CIDP, chronic inflammatory demyelinating polyradiculoneuropathy; CV, coefficient of variation; HP, healthy end pomts for CIDP clinical trials and real-world disease management
Inflammatory Rasch-Built Overall Disability Scale; LPE, last participant enrollment; PwCIDP, people with CIDP; SoS, start of study. participants; LOESS, locally estimated scatterplot smoothing; PwWCIDP, people with CIDP.
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